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PROBLEM TO BE SOLVED: To reduce noise when performing yaw . 
control by controlling the brake torque. 

SOLUTION: If it is detected that spin tendency of a car is larger 
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hydraulic pressure brake torque, an operating sound from the drive 
of an actuator for controlling the hydraulic pressure is suppressed, 
thereby reducing the noise. 
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* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 



1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] By carrying out friction engagement of the friction member to the regenerative-braking equipment which adds 
regenerative-braking torque to the wheel of a car by regenerative braking of an electric motor, and the brake body of 
revolution rotated with said wheel In the friction-damping equipment which adds friction-damping torque to a wheel, and 
the condition that both said regenerative-braking torque and said friction-damping torque are added to said wheel The 
damping device for cars characterized by including the damping torque control unit for yawing control which decreases 
said regenerative-braking torque, with the magnitude of said friction-damping torque maintained when yawing control of 
said car is needed. 



[Translation done.] 
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* NOTICES * 

JPO and ZNPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the damping device for cars equipped with the 

damping torque control unit for yawing control. 

[0002] 

[Description of the Prior Art] An example of the damping device for cars equipped with the damping torque control unit 
for yawing control is indicated by the publication-number 7-No. 232629 official report. The damping device for cars 
indicated by this official report contains the fluid pressure damping device which applies the fluid pressure damping 
torque as friction-damping torque to the wheel of ** car, and the fluid pressure damping torque control unit for yawing 
control which controls fluid pressure damping torque when yawing control of the ** aforementioned car is needed, two 
or more electromagnetism in which the fluid pressure damping torque control unit for yawing control was formed 
corresponding to the wheel cylinder of each wheel — the thing containing a closing motion valve - it is — fluid pressure 
damping torque ~ electromagnetism — it is controlled by change-over of a closing motion valve, therefore — the time of 
yawing control — electromagnetism — the switching noise at the time of switching a closing motion valve occurs, and it 
is jarring. 
[0003] 

[Object of the Invention, a solution means, an operation, and effectiveness] Then, the technical problem of this invention 
is aiming at mitigation of the noise at the time of control of damping torque performing yawing control. This technical 
problem is solved by considering the damping device for cars as the configuration of following each mode. In addition, 
each mode is divided into a term, respectively, attaches an item number number, quotes the number of other terms if 
needed, and indicates it in the same format as a claim. It is because the possibility of adopting it as each item combining 
the description of a publication is specified. 

(1) By carrying out friction engagement of the friction member to the regenerative-braking equipment which adds 
regenerative-braking torque to the wheel of a car by regenerative braking of an electric motor, and the brake body of 
revolution rotated with said wheel In the friction-damping equipment which adds friction-damping torque to a wheel, and 
the condition that both said regenerative-braking torque and said friction-damping torque are added to said wheel The 
damping device for cars characterized by including the damping torque control unit for yawing control which decreases 
said regenerative-braking torque, with the magnitude of said friction-damping torque maintained when yawing control of 
said car is needed (claim 1). While the magnitude of friction-damping torque had been maintained at this paragraph in 
the damping device for cars of a publication at the time of yawing control, regenerative-braking torque is decreased. 
Since the total damping torque including the friction-damping torque added to the wheel and regenerative-braking torque 
is made small, it becomes possible to enlarge the part and a cornering force. Since resultant force with the damping force 
and the cornering force which are added to a wheel cannot exceed the maximum frictional force of a tire and a road 
surface (resultant force is restricted in a friction circle), when sideslipping arises into a tire, in order to increase a 
cornering force and to mitigate sideslipping, it is required to mitigate damping force. Since the damping torque which 
controls rotation of a wheel is the product of damping force and the radius of gyration of a wheel, if damping torque is 
made small, damping force can become small, a cornering force can become large, and it can raise the driving stability of 
a car — the run state of a car can be brought close to a normal condition. For example, in the condition that both 
regenerative-braking torque and friction-damping torque are added to the rear wheel, if regenerative-braking torque is 
decreased when a spin inclination arises on a car, the cornering force of a rear wheel can be enlarged, the moment (spin 
control moment) which controls a spin inclination can be enlarged, and what (the run state of a car is brought close to a 
run state at the time of normal revolution) a spin inclination is controlled for will be made. If similarly the cornering 
force of a front wheel is enlarged in the condition that both regenerative-braking torque and friction-damping torque are 
added to the front wheel when a drift out inclination arises, the drift out control moment can be enlarged. Even if it 
decreases the regenerative-braking torque of a rear wheel when both friction-damping torque and regenerative-braking 
torque are added to both the front wheel and the rear wheel and a spin inclination arises, it can decrease the regenerative- 
braking torque of a front wheel when a drift out inclination arises, and a car will be in which condition, the driving 
stability of a car can be raised. Thus, in the damping device for cars given in this paragraph, by decreasing regenerative- 
braking torque rather than controlling friction-damping torque, since it is **, the switching noise of the actuator for 
friction-damping torque controls does not occur. Moreover, since the magnitude of friction-damping torque is 
maintained, it can avoid that the damping torque of the whole car is reduced greatly. In addition, in yawing control, this 
invention does not eliminate controlling friction-damping torque, after decreasing regenerative-braking torque. If 
regenerative-braking torque is decreased, the run state of a car is brought close to an all seems well, control of friction- 
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damping torque becomes unnecessary in many cases, and the count of control of friction-damping torque can be reduced, 
a case [ in / friction-damping torque is fluid pressure damping torque, and / the conventional damping device for cars ] — 
the same » the time of control of fluid pressure damping torque — electromagnetism - a closing motion valve and 
electromagnetism — when the switching noise in solenoid valves, such as a directional selecting valve, is emitted, the 
count of generating of the switching noise can be reduced. Regenerative-braking torque is decreased when yawing 
control of a car is needed, but even if it makes it only the decided decrement decreased, you may make it regenerative- 
braking torque decreased until it reaches the decided desired value. A decrement may be the magnitude decided 
continuously or gradually based on the run state of a car etc., or may be the magnitude with an unrelated run state etc. 
defined beforehand. Moreover, even if it is the value similarly decided based on the run state etc. about desired value, 
you may be the set point defined beforehand and the set point can be set to 0. In addition, since another side will be 
decided if either of a decrement and desired value is decided, any may be decided. When yawing control of a car is 
needed, it is a thing when it is desirable to make a cornering force increase by decreasing regenerative-braking torque. 
Even if a car is in a spin inclination or a drift out inclination, yawing control is unnecessary when the extent is low. 
Moreover, it may not be desirable to reduce urgent braking middle damping torque, and it can also presuppose in this 
case that yawing control is not required. 

(2) (1) in which said damping torque control unit for yawing control includes a decrement decision means to determine 
the decrement of regenerative-braking torque Damping device for cars given in a term. Although the decrement of 
regenerative-braking torque is determined by the decrement decision means, a decrement is good as mentioned above 
also as an amount of setup beforehand defined also as magnitude based on the run state of a car etc. 

(3) (1) in which said damping torque control unit for yawing control includes a run state judging means to judge whether 
it is in a condition with the run state of a car required for yawing control A term or (2) Damping device for cars given in 
a term. For example, when the spin inclination of a car and a drift out inclination are weaker than the established state 
defined beforehand, it is a case with unnecessary yawing control, and when strong, it can judge with it being a required 
case. When an above-mentioned spin inclination and a drift out inclination are weaker than an established state, yawing 
control is in an unnecessary condition, and if it puts in another way, it is in the condition that a run state can be permitted. 
Extent of the strength of a spin inclination and a drift out inclination So that an operation gestalt may be explained in full 
detail judge based on the spin value SV, the drift out value DV, etc., or It can judge based on the absolute value of the 
difference of real yaw REITO and target yaw REITO etc., and the above-mentioned established state can be specified 
based on combination with these value itself, the rate of a temporal response of these values, or the value itself and the 
rate of a temporal response etc. 

(4) Said car contains a non-driving wheel as said wheel with the driving wheel which can add said regenerative-braking 
torque. By forcing a friction member on said brake body of revolution which said friction-damping equipment rotates 
with each of** these driving wheels and a non-driving wheel by fluid pressure The fluid pressure damping device which 
applies fluid pressure damping torque to these driving wheels and a non-driving wheel, ** (1) containing at least one side 
with the separate control unit which controls fluid pressure damping torque by the uniform control unit which controls 
uniformly the fluid pressure damping torque applied to a driving wheel and a non-driving wheel, and a driving wheel and 
a non-driving wheel separately A term thru/or (3) Damping device for cars of any one publication of the term. Yawing 
control is performed by reduction of regenerative-braking torque when friction-damping equipment does not contain a 
separate control unit. It is because yawing control cannot be uniformly performed using a control unit, although it is 
possible to perform yawing control using a separate control unit when a separate control unit is included - the 
electromagnetism of plurality [ control unit / separate ] - the case where a closing motion valve is included - the time of 
yawing control - electromagnetism - the switching noise of a closing motion valve is generated. If yawing control is 
performed by reduction of the regenerative-braking torque of a driving wheel to it, mitigation of a switching noise can be 
aimed at. since [ moreover, ] the spin control moment and the drift out control moment can be enlarged by reduction of 
regenerative-braking torque if a separate control unit is controlled after decreasing regenerative-braking torque -- 
electromagnetism - that it becomes unnecessary to operate a closing motion valve **** ~ electromagnetism - since the 
count of actuation of a closing motion valve decreases, mitigation of a switching noise can be aimed at. 

(5) By carrying out friction engagement of the friction member to the regenerative-braking equipment which adds 
regenerative-braking torque to the wheel of a car by regenerative braking of an electric motor, and the brake body of 
revolution rotated with said wheel When the friction-damping equipment which adds friction-damping torque, and 
yawing control of said car are needed for a wheel, by decreasing said regenerative-braking torque, with the magnitude of 
said friction-damping torque maintained The damping device for cars characterized by including the allocation-before 
and after damping torque control unit which controls the allocation in a car before and after damping torque. Where the 
magnitude of friction-damping torque is maintained, if the regenerative-braking torque added to either a front wheel and 
a rear wheel is decreased, the allocation in a car before and after damping torque is controllable. For example, in the 
condition that both regenerative-braking torque and friction-damping torque are added to a rear wheel, and friction- 
damping torque is added to the front wheel, if the regenerative-braking torque of a rear wheel is decreased maintaining 
the magnitude of friction-damping torque, the damping torque allocation to the front wheel of a rear wheel will become 
small. Consequently, although a spin inclination can be controlled, this agrees with the above-mentioned yawing control 
which decreases the regenerative-braking torque of a rear wheel, when a car is in a spin inclination. As for the case of 0 
to 100, in the damping device for cars of a publication, allocation before and after damping torque shall differ in the 
damping torque of a front wheel, and the damping torque of a rear wheel from the case of 0 to 90 in this paragraph. It is 
because it is possible to control a spin inclination if the total damping torque applied to a rear wheel is made small. An 
allocation-before and after damping torque control unit given in this paragraph is (2). A decrement decision means given 
in a term, and (3) At least one side with the run state judging means of a publication shall be included in a term. 
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Moreover, it is friction-damping equipment (4) It can also consider as the thing given in a term which contains at least 

one side of a control unit and a separate control unit uniformly. 

[0004] 

[Embodiment of the Invention] Hereafter, the damping device for cars which is 1 operation gestalt of this invention is 
explained to a detail based on a drawing. As shown in drawing 1 , the car with which the damping device for these cars 
was carried is a hybrid car, and a rear drive vehicle. The rear wheels 10 and 12 as a driving wheel are driven with an 
electrical drive 14 and the internal combustion driving gear which is not illustrated. The electrical drive 14 is connected 
to rear wheels 10 and 12 through a differential gear 22 and drive shafts 24 and 26. The driving torque of an electric motor 
28 is equally distributed to wheels 10 and 12 by the differential gear 22. An electrical drive 14 is also regenerative- 
braking equipment which adds regenerative-braking torque to wheels 10 and 12 by regenerative braking of this electric 
motor 28. The fluid pressure damping device 30 as friction-damping equipment is formed in the above-mentioned car. 
By transmitting the pad as a friction member to Rota as brake body of revolution rotated with wheels 10 and 12, and 
transmitting fluid pressure to wheel cylinders 32 and 34, it is pushed and fluid pressure damping torque is applied to 
wheels 10 and 12. The regenerative-braking torque by regenerative-braking equipment 14 and the fluid pressure damping 
torque by the fluid pressure damping device 30 are applied to wheels 10 and 12, and rotation is controlled. 
[0005] An electrical drive 14 contains accumulation-of-electricity equipment 36 besides the above-mentioned electric 
motor 28, a power converter 40, and electric motor control unit 42 grade. The direct current stored in accumulation-of- 
electricity equipment 36 is changed into an alternating current by the power converter 40, and is supplied to an electric 
motor 28. A power converter 40 is controlled by the electric motor control unit 42 including an inverter etc. The 
magnitude of the driving torque of an electric motor 28 is controlled by current control of skid frequency control, vector 
control, etc. in an inverter, and the driving torque which joins wheels 10 and 12 is controlled. The electric motor control 
unit 42 is controlled so that the driving torque of the magnitude according to the actuation situation of an accelerator 
pedal of not illustrating a power converter 40 is acquired. On the other hand, if accumulation-of-electricity equipment 36 
is charged with the electromotive force generated in an electric motor 28 in case the revolving shaft of an electric motor 
28 is compulsorily rotated by wheels 10 and 12, an electric motor 28 will serve as a load to the force of the above- 
mentioned exterior, and regenerative-braking torque will occur. Control of regenerative-braking torque as well as control 
of driving torque is performed by the power converter 40. Regenerative-braking torque is controlled to approach the 
regenerative-braking torque desired value which is the information supplied from the total damping torque control unit 
46. 

[0006] The fluid pressure damping device 30 contains the fluid pressure control valve equipment 52 shown in drawing 2 
besides the wheel cylinders 32 and 34 of said rear wheels 10 and 12, and linear bulb equipment 50, the wheel cylinders 
64 and 66 of front wheels 60 and 62, and source of fluid pressure 68 grade. The constant source 70 of fluid pressure is 
connected to one side of the two liquid pressure chambers where the source 68 of fluid pressure was established in the 
master cylinder 72 with a booster including the constant source 70 of fluid pressure, and the master cylinder 72 grade 
with a booster. If it gets into a brake pedal 76, the treading strength will double the power using the working fluid 
supplied from the constant source 70 of fluid pressure, and the fluid pressure of magnitude according to the treading 
strength will be generated by two liquid pressure chambers established in the master cylinder 72 with a booster. The 
wheel cylinders 32 and 34 of the rear wheels 10 and 12 which are driving wheels are connected to one liquid pressure 
chamber through the liquid path 80, and the wheel cylinders 64 and 66 of front wheels 60 and 62 are connected to the 
liquid pressure chamber of another side through the liquid path 82. Linear bulb equipment 50 is uniformly one mode of a 
control unit, and fluid pressure control valve equipment 52 is one mode of individial control equipment. 
[0007] Including the master reservoir 84, a pump 85, and accumulator 86 grade, the working fluid of the master reservoir 
84 is pumped up with a pump 85, and the constant source 70 of fluid pressure is stored in an accumulator 86. Two 
pressure switches 88a and 88b are attached in the accumulator 86. One pressure switch is a switch which detects that the 
fluid pressure stored in AKYURETA 86 became larger than a upper limit, and detects that the pressure switch of another 
side became smaller than a lower limit. These pressure switches 88a and 88b are connected to the total damping torque 
control unit 46, and the electric motor which drives a pump 85 so that the fluid pressure of the working fluid stored in the 
accumulator 86 may be maintained at a setting range is controlled. If the fluid pressure of an accumulator 86 becomes 
larger than a upper limit, a working fluid will be returned to the master reservoir 84 through a relief valve 89. 
[0008] said liquid path 82 - on the way - being alike — electromagnetism - the closing motion valves 90 and 92 are 
formed, respectively, electromagnetism — wheel cylinders 64 and 66 and the master cylinder 72 with a booster are made 
open for free passage by closing motion of the closing motion valves 90 and 92, or it is intercepted. Wheel cylinders 64 
and 66 are intercepted from the master cylinder 72 with a booster, when regenerative-braking cooperative control is 
performed. 

[0009] the liquid path 93 which connects wheel cylinders 64 and 66 and the master reservoir 84 — on the way — being 
alike — electromagnetism — the closing motion valves 94 and 96 are formed, electromagnetism — if the closing motion 
valves 94 and 96 are switched to an open condition, wheel cylinders 64 and 66 and the master reservoir 84 will be made 
open for free passage The fluid pressure of wheel cylinders 64 and 66 is made to decompress, and fluid pressure damping 
torque is decreased, moreover, the liquid path 98 which connects wheel cylinders 64 and 66 and linear bulb equipment 
50 — on the way — being alike — electromagnetism ™ the closing motion valve 100,102 is formed, electromagnetism — 
the closing motion valve 100,102 is maintained at an open condition when regenerative-braking cooperative control is 
usually performed at the time of braking, and wheel cylinders 64 and 66 and linear bulb equipment 50 are maintained at a 
free passage condition, these electromagnetism — the bypass path which bypasses the closing motion valve 100,102, 
respectively - on the way - being alike ~ although the flow of the working fluid which faces to linear bulb equipment 
50 from wheel cylinders 64 and 66 is permitted, respectively, when the check valve 104,106 which prevents the flow of 
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the reverse sense is formed and treading in of a brake pedal 76 is canceled by these check valves 104,106, the working 
fluid of wheel cylinders 64 and 66 should pass linear bulb equipment 50 — it is immediately returned to the master 
cylinder 72 with a booster, moreover, the linear bulb equipment 50 of the above-mentioned liquid path 98 and 
electromagnetism — between the closing motion valves 100,102 — electromagnetism — the closing motion valve 108 is 
formed, electromagnetism — the closing motion valve 108 is maintained at an open condition when regenerative-braking 
cooperative control is performed, and antilock control is performed about front wheels 60 and 62. 
[0010] The above-mentioned linear bulb equipment 50 is formed in the middle of the liquid path 80 which connects the 
master cylinder 72 with a booster, and the wheel cylinders 32 and 34 of rear wheels 10 and 12, and said liquid path 98 
will be connected to the wheel-cylinder side of the linear bulb equipment 50 of this liquid path 80. between linear bulb 
equipment 50 and wheel cylinders 32 and 34 — electromagnetism — the closing motion valve 1 10 prepares — having — 
electromagnetism - the bypass path which bypasses the closing motion valve 1 10 - on the way - being alike - although 
the flow of the working fluid of a direction which faces to linear bulb equipment 50 from wheel cylinders 32 and 34 is 
permitted, the check valve 112 which prevents the flow of the reverse sense is formed, moreover, the liquid path 1 14 
which connects wheel cylinders 32 and 34 and the master reservoir 84 — on the way — being alike ~ electromagnetism — 
the closing motion valve 1 16 is formed. A proportioning valve 1 18 is also formed in the liquid path 80, and it is 
controlled so that the fluid pressure of the wheel cylinders 32 and 34 of rear wheels 10 and 12 does not become large to 
the fluid pressure of the wheel cylinders 64 and 66 of front wheels 60 and 62. In this operation gestalt, the fluid pressure 
of the wheel cylinders 32 and 34 of rear wheels 10 and 12 is controlled in common to illustrate. 

[001 1] The fluid pressure sensor 122 is formed between the linear bulb equipment 50 and the master cylinders 72 with a 
booster of the liquid path 80, and the fluid pressure sensor 124 is formed near the wheel-cylinder side of linear bulb 
equipment 50. Moreover, the fluid pressure sensor 132 formed in the middle of the liquid path 98 is formed in order to 
detect fail of the above-mentioned fluid pressure sensor 124. electromagnetism ~ when the closing motion valve 108 is 
maintained at an open condition and the output signal of the fluid pressure sensor 132 differs from the output signal of 
the fluid pressure sensor 124 greatly, the fluid pressure sensor 124 is made unusual. 

[0012] Said linear bulb equipment 50 contains the boost linear bulb 150, the reduced pressure linear bulb 152, the 
reservoir 154 for reduced pressure, and a check valve 156,158, as shown in drawing 3 . The boost linear bulb 150 is 
formed in the middle of the liquid path 80, and the reduced pressure linear bulb 152 is formed in the middle of the liquid 
path 160 which connects the liquid path 82 and the reservoir 154 for reduced pressure. In the middle of the bypass path 
which bypasses the boost linear bulb 150, the above-mentioned check valve 156 permits the flow of the working fluid 
which goes to the master cylinder 72 with a booster from a wheel cylinder, and the flow of the reverse sense is prepared 
in the sense to prevent. In the middle of the bypass path which bypasses the reduced pressure linear bulb 152, the flow of 
the working fluid by which the above-mentioned check valve 158 goes to the master cylinder 72 with a booster from the 
reservoir 154 for reduced pressure is permitted, and the flow of the reverse sense is prepared in the sense to prevent. 
[0013] the boost linear bulb 150 - the sheeting valve 190 and electromagnetism - energization equipment 194 is 
included, the sheeting valve 190 moves in one with a valve 200, a valve seat 202, and a valve 200 — -ed ~ 
electromagnetism - the sense to which the energization object 204 and a valve 200 sit down to a valve seat 202 — -ed - 
electromagnetism — the spring 206 grade as an elastic member as an energization means to energize the energization 
object 204 is included, moreover, electromagnetism — energization equipment 194 contains a solenoid 210, the 
attachment component 212 holding the solenoid 210 made of resin, the first magnetic-path organizer 214, and second 
magnetic-path organizer 216 grade. If an electrical potential difference is impressed to the both ends of the coil of a 
solenoid 210, a current will flow to the coil of a solenoid 210 and a field will be formed, magnetic flux ~ the many — the 
first magnetic-path organizer 214 - -ed — electromagnetism ~ the energization object 204 and the second magnetic-path 
organizer 216 — -ed « electromagnetism — it passes along the air gap and the second magnetic-path organizer 216 
between the energization objects 204. if the electrical potential difference impressed to the coil of a solenoid 210 is 
changed ~ -ed - electromagnetism - the magnetic force which acts between the energization object 204 and the second 
magnetic-path organizer 216 also changes. The magnitude of this magnetic force increases with the magnitude of the 
electrical potential difference impressed to the coil of a solenoid 210, and the relation of the electrical potential difference 
and magnetic force which are they-impressed can be known beforehand, therefore, the thing for which applied voltage is 
continuously changed according to the relation — -ed — electromagnetism — the magnitude of the force which energizes 
the energization object 204 can be changed into arbitration, this — -ed — electromagnetism — the force which energizes 
the energization object 204 — the inside of above-mentioned magnetic force — -ed — electromagnetism — the thing of the 
force of a direction which makes the energization object 204 approach the second magnetic-path organizer 216 - it is — 
the following and electromagnetism — driving force is called, electromagnetism — the energization force of driving force 
of a spring 206 is force of the opposite sense, in addition — -ed — electromagnetism — the first magnetic-path organizer 
[ as opposed to / the engagement projected part 220 is formed in the field which counters the first magnetic-path 
organizer 216 of the energization object 204, and / it ] 216 — -ed - electromagnetism — the engagement crevice 222 
forms in the part which counters the energization object 204 - having --**♦* — -ed - electromagnetism - according to 
change of the relative position of the energization object 204 and the first magnetic-path organizer 216, the area of the 
opposite section between the engagement projected part 220 and the engagement crevice 222 is changed. 
[0014] -ed — electromagnetism — the magnetic reluctance of the magnetic path formed of the energization object 204 and 
the second magnetic-path organizer 216 - -ed -- electromagnetism - it changes depending on the relative location of the 
shaft orientations of the energization object 204 and the second magnetic-path organizer 216. consequently -- if the 
electrical potential difference impressed to a solenoid 210 is fixed within limits without — ed — electromagnetism — the 
electromagnetism which energizes the energization object 204 in the second magnetic-path organizer 216 direction — 
driving force — -ed — electromagnetism — regardless of the relative location of the shaft orientations of the energization 
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object 204 and the second magnetic-path organizer 216, it becomes about 1 law. on the other hand, it is based on a spring 
206 « -ed — electromagnetism » the energization force (energization force of a spring) which energizes the energization 
object 204 in the direction estranged from the second magnetic-path organizer 216 — ed — electromagnetism — it 
increases with approach with the energization object 204 and the second magnetic-path organizer 216. therefore — the 
condition that the energization force (differential pressure applied force) based on the fluid pressure difference of 
entrance-side fluid pressure and outlet side fluid pressure is not acting on a valve 200 — -ed — electromagnetism - 
migration in the second magnetic-path organizer 216 direction of the energization object 204 - the energization force of 
the above-mentioned spring 206, and electromagnetism — when driving force becomes equal, it will stop, thus — if 
applied voltage is made to increase - -ed - electromagnetism ~ the force (electromagnetism resultant force with driving 
force and the energization force of a spring) of the sense which pushes against a valve seat 202 the valve 200 which acts 
on the energization object 204 becomes small, and it becomes easy to estrange a valve 200 from a valve seat 202. 
[0015] Although the same is said of the reduced pressure linear bulb 152, the energization force of the spring energized 
in the direction which makes a valve 200 approach a valve seat 202 differs by these boosts linear bulb 150 and the 
reduced pressure linear bulb 152. The direction of the spring 224 in the reduced pressure linear bulb 152 is made larger 
than the spring 206 in the boost linear bulb 1 50. Even if wheel-cylinder fluid pressure becomes high, it is avoided that a 
working fluid flows to the reservoir 154 for reduced pressure through the reduced pressure linear bulb 152. 
[0016] anyway, the boost linear bulb 150 and the reduced pressure linear bulb 152 - setting — the above-mentioned 
differential pressure applied force, the energization force of a spring, and electromagnetism — driving force — acting — 
electromagnetism - while resultant force with driving force and differential pressure applied force is larger than the 
energization force of a spring, a valve 200 is made to estrange from a valve seat 202 The flow of a working fluid will be 
permitted from between a valve 200 and valve seats 202, and it becomes possible to control the fluid pressure outputted 
by linear bulb equipment 50 according to the electrical potential difference impressed to a solenoid 210. If the electrical 
potential difference impressed to the solenoid 210 of the boost linear bulb 150 is enlarged, in the sheeting valve 190, it 
will become easy to estrange a valve 200 from a valve seat 202, and fluid pressure of a wheel cylinder will be enlarged. 
If similarly the electrical potential difference impressed to the solenoid of the reduced pressure linear bulb 152 is 
enlarged, it will become easy to open the sheeting valve 190, and wheel-cylinder fluid pressure will be made small. Thus, 
suppose that it will call wheel-cylinder fluid pressure being controlled according to the applied voltage to each solenoid 
210 of the boost linear bulb 150 and the reduced pressure linear bulb 152, and controlling the applied voltage to the 
solenoid 210 of the boost linear bulb 150, and the solenoid 210 of the reduced pressure linear bulb 152 for short if linear 
bulb equipment 50 is controlled in this specification. 

[0017] The fluid pressure sensor 226 is formed in the middle of said liquid path 82. Since the fluid pressure detected by 
the fluid pressure sensor 226 is the fluid pressure corresponding to the damping force which an operator means, based on 
the fluid pressure detected by this fluid pressure sensor 226, the target total damping torque is called for so that it may 
mention later, the stroke simulator 228 connects with the liquid path 82 - having - electromagnetism - when both the 
closing motion valves 90 and 92 are made into a closed state, it is avoided that the stroke of a brake pedal 76 is almost set 
to 0. 

[0018] The total damping torque control unit 46 is what makes a computer a subject. In the input section Others 
[ grades / the treading strength switch 250 which detects having got into the above-mentioned fluid pressure sensors 122, 
124, 132, and 226 and a brake pedal 76, the wheel speed sensor 252 which detects whenever / wheel speed / of each 
wheels 10, 12, 60, and 62 / respectively - / 258 ], The charge situation detection equipment 262 and the yaw rate sensor 
266 which detect the charge situation of rotational frequency detection equipment 260 and accumulation-of-electricity 
equipment 36 which detects the rotational speed of an electric motor 28, and horizontal G sensor 268 grade are 
connected, it is contained in fluid pressure control valve equipment 52 while the electric motor control unit 42 is 
connected to the output section — each — electromagnetism — it connects through the drive circuit which the solenoid of 
a closing motion valve, the solenoid of linear bulb equipment 50, etc. do not illustrate. Although illustration of a yawing 
control program (the part is expressed with the flow chart of drawing 4 ) and a flow chart is omitted, various programs, 
such as a regenerative-braking coordination control program, are stored in ROM. 

[0019] Similarly, a computer is made into a subject, above-mentioned rotational frequency detection equipment 260 
grade is connected to the input section, and the electric motor control unit 42 is connected to the output section at it 
through the drive circuit which power-converter 40 grade does not illustrate. It is controlled or a power converter 40 is 
controlled to approach regenerative-braking torque desired value so that the output torque of an electric motor 28 
approaches the driving torque according to an accelerator control input. Although the information showing this 
regenerative-braking torque desired value is supplied from the total damping torque control unit 46 as mentioned above, 
the information showing real regenerative-braking torque etc. is supplied to the total damping torque control unit 46. The 
magnitude of real regenerative-braking torque is detected based on the rotational frequency of an electric motor 28 etc. 
The total damping torque control unit 46 controls linear bulb equipment 50 grade based on the real regenerative-braking 
torque expressed with the information supplied from the electric motor control unit 42. 

[0020] The actuation in the damping device for cars constituted as mentioned above is explained. If it gets into a brake 
pedal 76, the fluid pressure of magnitude according to the treading-in force will be generated by the liquid pressure 
chamber of the master cylinder 72 with a booster, and a working fluid will be supplied to wheel cylinders 32, 34, 64, and 
66. The fluid pressure damping torque corresponding to wheel-cylinder fluid pressure is applied to each wheels 10, 12, 
60, and 62, and rotation of a wheel is controlled. When regenerative-braking cooperative control is performed, fluid 
pressure damping torque is applied to the front wheels 60 and 62 as a non-driving wheel, and the total damping torque 
containing regenerative-braking torque and fluid pressure damping torque is applied to the rear wheels 10 and 12 as a 
driving wheel. The target total damping torque according to an intention of an operator is determined as the magnitude 
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according to the fluid pressure detected by the fluid pressure sensor 226. Moreover, regenerative-braking torque desired 
value is determined as the magnitude as for which energy efficiency becomes the largest. In this operation gestalt, the 
information showing the regenerative-braking torque desired value which was determined as the smaller one of the 
actuation side upper limit (the target total damping torque) decided according to the treading-in force of a brake pedal 76 
and the charge side upper limit decided on account of the charge situation in accumulation-of-electricity equipment 38, 
and was determined by doing in this way is supplied to the electric motor control unit 42, Moreover, let the value which 
lengthened the real regenerative-braking torque expressed with the information supplied from the electric motor control 
unit 42 from the target total damping torque be target fluid pressure damping torque. It is controlled so that the fluid 
pressure damping torque corresponding to the output fluid pressure by which linear bulb equipment 50 is detected by the 
fluid pressure sensor 124 approaches the above-mentioned target fluid pressure damping torque. 
[0021] When it is detected that spin inhibitory control has the run state of a car in a required condition during braking, 
regenerative-braking torque is set to 0. Since the total damping torque applied to rear wheels 10 and 12 is made small as 
shown in drawing 5 , the cornering force which acts on rear wheels 10 and 12 becomes large, and the spin control 
moment is increased. In the condition that sideslipping has arisen into the tire of a wheel, if damping force is made small 
in order that resultant force with the damping force and the cornering force which are added to a wheel may not exceed 
the maximum static-friction force (friction circle), it will become possible to enlarge a cornering force. As shown in 
drawin g 6 , the moment Mb (a part for a rear wheel) produced on a car before control The total damping torque as the 
sum of the fluid pressure damping torque and regenerative-braking torque which are added to rear wheels 10 and 12 is 
made into the total damping torque FXL and FXR. A cornering force is made into cornering forces FyL and FyR. 
Moreover, it is distance Lr about the distance of the cross direction between the center of gravity of a car, and the ground 
plane of rear wheels 10 and 12. It carries out (the sum of distance Lr and distance Lf is a wheel base L). When crosswise 
distance is set to distance Dr / 2, it becomes the magnitude expressed with formula Mb =Lr, FyL+Lr, FyR-Dr, and 
FXL/2+Dr and FXR/2. If regenerative-braking torque is set to 0 to it, the total damping torque applied to rear wheels 10 
and 12 is decreased, and serves as total damping torque FXL-alpha and FXR-alpha, and a cornering force will be 
increased and will become cornering force FyL' and FyR'. Consequently, the moment Ma (a part for a rear wheel) 
produced on a car serves as magnitude expressed with formula Mb =Lr, FyL'+Lr, FyR'-Dr, and FXL/2+Dr and FXR/2. 
Thus, if the regenerative-braking torque added to rear wheels 10 and 12 is decreased until it is set to 0, the spin control 
moment can become large and the transit stability of a car can be raised. 

[0022] In this operation gestalt, when a spin inclination arises on a car, regenerative-braking torque always is not set to 0, 
but when the condition which needs spin inhibitory control, i.e., the established state as which the spin inclination was 
determined beforehand, is exceeded, it is made 0. Extent of the strength of the spin inclination of a car is detectable based 
on the spin value SV. If the sideslipping acceleration Vyd is called for according to a formula (Vyd=Gy-V* gamma) from 
the lateral acceleration Gy detected by whenever [ car-body- speed / which was presumed based on the rotational speed of 
each wheels 10, 12, 60, and 62 / V ], the horizontal G sensor 268, and the yaw rate sensor 266, and the yaw rate gamma 
and it integrates with the sideslipping acceleration Vyd, it will be the sideslipping rate Vy. It asks. This sideslipping rate 
Vy It considers as the spin value SV. When the spin value S V is large, it can suppose that a spin inclination is strong, and 
the absolute value of the spin value SV is the set point SV 0. When you are above, suppose that the spin inclination 
exceeded the established state. 

[0023] As shown in the flow chart shown in drawing 4 , it is step 1 (it is called SI for short.). It sets hereafter to suppose 
that it is the same about other steps, the output signal of the yaw rate sensor 266 and horizontal G sensor 268 grade is 
read, the spin value SV is called for by the operation in S2, and the spin value SV is the set point SV 0. ****** above is 
judged. Set point SV 0 In the above case, a judgment becomes with YES, and in S3, where the magnitude of fluid 
pressure damping torque is maintained, regenerative-braking torque is set to 0. The information which expresses with the 
electric motor control unit 42 the regenerative-braking torque desired value which is 0 is outputted. In regenerative- 
braking equipment 14, control which brings regenerative-braking torque close to 0 by control of a power converter 40 is 
performed. Moreover, the magnitude of fluid pressure damping torque is maintained. That is, the fluid pressure of wheel 
cylinders 32, 34, 64, and 66 is held, and applied voltage to each solenoid 210 of linear bulb equipment 50 is set to 0. 
Regenerative-braking cooperative control is stopped. The spin value SV is the set point SV 0. When small, a judgment 
serves as NO, it will not be made 0, but regenerative-braking cooperative control will continue, and regenerative-braking 
torque will be performed. It is because the need of performing yawing control is low. 

[0024] As mentioned above, if regenerative-braking torque is set to 0, the cornering force of rear wheels 10 and 12 can 
be enlarged, and the spin control moment can be enlarged. Moreover, since fluid pressure damping torque is not 
necessarily controlled by controlling regenerative-braking torque and controlling fluid pressure control valve equipment 
52, a switching noise is emitted in the case of yawing control, and it can avoid that the noise is made. Furthermore, since 
fluid pressure damping torque is not necessarily set to 0, it can avoid good that the damping torque of the whole car is 
reduced greatly. Moreover, since it originates in reduction in damping torque and the vehicle speed becomes large, the 
centrifugal force which operates on a car becomes large, but since the effectiveness of the increment in a cornering force 
more than it is large, a spin inclination can be controlled. 

[0025] When a spin inclination cannot be controlled for regenerative-braking torque as for 0, fluid pressure damping 
torque can also be controlled. If the rotational-speed difference between the left-hand side rings 10 and 60 and the right- 
hand side rings 12 and 62 is controlled by control of fluid pressure control valve equipment 52, the spin control moment 
can be enlarged. Also in this case, mitigation of a switching noise can be aimed at as compared with the case where fluid 
pressure control valve equipment 52 is controlled without setting regenerative-braking torque to 0. if regenerative- 
braking torque is set to 0, since a spin inclination is controlled, it can be necessary to stop being able to perform spin 
inhibitory control and a controlled variable can be made small » electromagnetism - the count of actuation of a closing 
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motion valve can be reduced. 

[0026] In addition, although regenerative-braking torque was set to 0, you may make it decrease in the above-mentioned 
operation gestalt, until it becomes the regeneration desired value determined based on extent of the strength of a spin 
inclination. The same applicant as this application applies, and the total damping torque (comprehensive desired value of 
the sum of fluid pressure damping torque and regenerative-braking torque) applied to a rear wheel can also be 
determined so that the front-wheel side moment of the circumference of the center of gravity of a car and the rear wheel 
side moment may balance with the publication-number 7-No. 232629 official report already exhibited like a publication. 
The front-wheel side moment Mf and the rear wheel side moment Mr Although generated according to the cross- 
direction force FXf and FXr and cornering forces FYf and FYr, they are these moments Mf and Mr during revolution, 
respectively. It is hard flow mutually. Therefore, if such magnitude becomes the same (Mf —Mr), it can be made to circle 
in a car normally. Regenerative-braking torque can be decreased so that the total damping torque applied to a rear wheel 
may become comprehensive desired value. 

[0027] Moreover, it is real yaw rate gammar whether there is any spin inclination more than an established state. Target 
yaw rate gammat Based on whether the absolute value of a difference is larger than the set point, it is detectable. Target 
yaw REITO is based on the steering angle theta of a steering wheel, and is formula gammat =V-sin - (theta/N). It asks 
according to K2 / L. Here, N is a steering gear ratio and is a multiplier K2. It is the value which changes according to a 
road surface mu, and it is the value enlarged when a road surface mu becomes large. Target yaw rate gammat The 
stability factor Kh is used and it is formula gammar =(V*theta)/{(l+Kh*V2) *N*L} . 
It is also possible for it to be alike, and to follow and ask. 

[0028] Furthermore, in the above-mentioned operation gestalt, although spin inhibitory control was performed since the 
car with which the damping device for cars was carried was a rear drive vehicle, when it is a front drive vehicle, drift out 
inhibitory control will be performed. In the condition that both regenerative-braking torque and fluid pressure damping 
torque are applied to front wheels 60 and 62, when the drift out inclination of a car exceeds an established state, 
regenerative-braking torque added to front wheels 60 and 62 is set to 0. The drift out control moment can be enlarged and 
the run state of a car can be brought close to a normal condition. Extent of the strength of a drift out inclination is 
detectable based on the drift value DV. Above-mentioned target yaw rate gammat, the delay time constant Tr, and 
Laplacean s are used, and it is formula gammati about processing of the phase adjustment of a target yaw rate. =gammat/ 
(1+Tr*s) 

Are alike, and it carries out by following and let deflection {gamma* (gamma ti-gamma)} of target yaw rate gammati 
after the phase adjustment, and the real yaw rate gamma be the drift value DV. The drift value DV is the set point DV 0. 
When you are above, suppose that the drift out inclination exceeded the established state. 

[0029] Moreover, in the above-mentioned operation gestalt, although the electric motor 28 was formed in rear wheels 10 
and 12 in common, it can also prepare separately respectively. A right-and-left torque difference is controllable, being 
able to decrease separately the regenerative-braking torque added to the right-and-left rear wheel 10 and 12 each, and 
mitigating a switching noise, if it prepares separately. Furthermore, in the fluid pressure damping device 30, although the 
brake which controls rotation of each wheels 10, 12, 60, and 62 was a disk brake, it can consider as a drum brake. When 
it considers as a drum brake, it becomes possible to arrange an electric motor (in wheel motor) in the interior of a drum, 
and it becomes possible to plan the part space-saving. 

[0030] Moreover, the fluid pressure damping device 30 can also be made into the thing of not only the above-mentioned 
operation gestalt but other structures. Linear bulb equipment 50 is not indispensable and the fluid pressure damping 
torque of each wheel can be controlled by control of fluid pressure control valve equipment 52. Furthermore, the brake 
switch 250 is not indispensable, and if the fluid pressure detected by the fluid pressure sensor 122,226 grade becomes 
larger than 0, it is also detectable in having got into the brake pedal 76. Moreover, friction-damping equipment shall 
force a friction member on brake body of revolution by the drive of not only a fluid pressure damping device but an 
electric motor, or shall force it by telescopic motion of layered products, such as a piezoelectric device. These can be 
called electromotive friction-damping equipment. Furthermore, the damping device for cars shall contain electromotive 
friction-damping equipment, damping devices other than friction-damping equipment, etc. other than regenerative- 
braking equipment and a fluid pressure damping device. 

[0031] Moreover, in the above-mentioned operation gestalt, although regenerative-braking torque desired value was 
determined in the total damping torque control unit 46, regenerative-braking torque desired value can be determined in 
the electric motor control unit 42. Furthermore, the mode of control of the regenerative-braking torque in regenerative- 
braking cooperative control and fluid pressure damping torque is an example, and even if it makes it controlled by other 
modes, it does not interfere. Moreover, although he was trying to be supplied from the total damping torque control unit 
46 in the information which expresses the regenerative-braking torque desired value of an electric motor 28 with the 
electric motor control unit 42, the information showing the change desired value of regenerative-braking torque may be 
made to be supplied. Furthermore, regenerative-braking torque can also be decreased in the condition that friction- 
damping torque is not added. In this case, maintaining at a larger value than 0 is desirable desirably [ making it decrease 
to0]. 

[0032] this car yawing control device is possible not only for a hybrid car but applying to an electric vehicle, and can be 
applied to the damping device for cars of various cars ~ etc. ~ although what is illustrated one by one is not done, this 
invention can be carried out in the mode which performed various deformation and amelioration based on this 
contractor's knowledge, without deviating from a claim. 
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* NOTICES * 

iTFO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a schematic diagram showing some cars with which the damping device for cars which is 1 operation 
gestalt of this invention was carried. 

[Drawing 2] It is the circuit diagram of the fluid pressure damping device contained in the above-mentioned damping 
device for cars. 

[Drawing 3] some linear bulb equipments contained in the above-mentioned fluid pressure damping device — it is a 
sectional view. 

[Drawing 4] It is a flow chart showing a part of car yawing control program stored in ROM of the total damping torque 
control device contained in the above-mentioned damping device for cars. 
[Drawing 5] It is drawing showing the behavior of the above-mentioned car. 

[Drawing 6] It is drawing showing an example of the yawing control in the above-mentioned damping device for cars. 

[Description of Notations] 

14 Regenerative-Braking Equipment 

28 Electric Motor 

30 Fluid Pressure Damping Device 

36 Accumulation-of-Electricity Equipment 

40 Power Converter 

42 Electric Motor Control Unit 

46 The Total Damping Torque Control Unit 

50 Linear Bulb Equipment 

[Translation done.] 
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[0005] m^MiEBise 1 4 14, ±ibis» : e— * 2 
8(7)^. sigt 3 6, **e*as«4_o l mtb^e-^ 

14, sisi3 6«w»^e>nfcitaE*«*sm*aE8Hs« 

4 0 1^^*9 «i:^^nxM^5 0 

i»gl4 2CJ;oT$i»^?). y^-^CiottSt 

0, 1 2iriDfe-BK» h^*sw#s^a. 

b^S«t 9t-MWi"5o — Mb*-* 2 8 0@£H 

«» i E~^2 8(w*fe-r58«*«Cj:t>»«JS«3 
6H36«i"^tf, ti*-^ 2 8*±E^ZH:#l 
TAffififc!)* B±«IIBh/^mt5. El£M»h 
h/^w«HPtRI*i:/t*Jl»»i 
4 OCiJ; ^^T^tLoo SfltWlb h/u^*4, KIBIF^ 

[0006] mi±mm^m 3 0 is, ?frfe&$t 10, 12 
o*^-^yy^3 2, 34, >i=7^8i5o 

2 (Z^i-*lEfBW#»« 5 2 , ffirtt 6 0, 62 
^^-;k>yy^6 4, 6 6. ifcI£W6 8*?4r&tffc 
COTfeoo ?£J£#I6 8(4, »EI7 0, y-**tt# 
•v^^i/ll >*'7 2^£^-frl><OT*&> , 9, 
-^^^^y 2 iZWf htltz 2 OC0ti£j£^CQ 0 -^(V 

— £*&EEffli7 0dS»^$^T^5o 

/U7 6*s»fraSJx6i. *o»**S£»JEJB(7 O^fe 



(4) *&m¥ 1 1 - 2 0 5 9 0 5 

6 

»«Sttfcff«b»«:*JfflLT«*Six, ^oBrtlufcC 
fc*#3<0«E#, ^^^^^>y>'^7 2l: 
^t6ti/:2o^Ell:I4^6ti5 0 -^G0ti£J£ 
a«ri4. «iiB8 0Sr^UTBtblfr*)S«ltl 0, 1 

2tf>tfW — /U'VU >^3 2, 3 4^S1S^ {iil^<7)^ 
EEStw*4, *S5iK8 2Sr^LTB6l&6 0. 6 2<D*^- 
/Uv>y >-^6 4, 6 6*SSNKS<XS Q - y -T^/i^igg 

5 0(4. -*WJ«S3S«0-1B«T*) 9 . «EEM*P#SB 

5 214, BgiJiW«lSS«0-tt«-e*>S. 

70 [ 0 0 0 7 ] £?£J±$I7 0{4, T^^yf-A84, tf? 
^8 5, T*aJ^— * 8 6*&^tffc<aT-fc!9, -v> 
** y If— ^.8 4*)ffflb«J&SsK>'>' , 8 5H<tota^± 
if fetUTT^rai^U — * 8 6lZW?LhtlZ> 0 T=*r^AU 
— *8 6lwf4, 2<iC0JE^I^>f 8 8 a , 8 8 b 

E*^^yf 8 8 a, 8 8 b.f4, ttffllb h /u* fRMWSB 
20 4 6i;:»»t£*U T^zx^U-^ 8 6 tw**.6ttfef^tb 

t^M^-^^iW^^o T^-A U— * 8 6<D?i£ 

y 8 4d^6o 

[0 0 0 8] WIB*SiiK8 2C0j^^^(4, «ttMH#9 
0, 9 2^^W^^b^T^5o «a£BflEH#9 0, 
9 2WBBK{-J: 9. M-^>!)y^6 4, 6 6 t 7— 

•rstufco-rs. /u->y 4, 6 6(4, 'ig* 

is}) >^7 2^e>*BftS*t5. 
[0 0 0 9] Th^T— /Uv-y ^^6 4 , 6 6 i:v^^yf 

-^<8 4 i:fr*i(ti-5«5iB9 3 60^*^*4, m^^r^ 

#9 4, 9 6*S»»+feixTV>S 0 *iBMW#9 4", 96 

6 6 i:-^^^ y if-^<8 4 i^oiii^ii-'btu5o — 
/u->yy^6 4, 6 6<Dm&&$$i1££"£bti. «ffifH» 

4, 6 6 i: y ^r^/w^asas o t*»«i-5«aiB9 

40 8 HI4, m^^^# 1 0 0, 1 0 2 s&SKrt" bilt 

^5, 1M#1 0 0, 1 0 2(1, ii*(HlbB*(c^V' 

T0^ytb®sg^M^ff^n^^{w»i^^tffi(z^^ 

0 ^^igiiH^lBJwf^fcixSc i^bllffl^i 0 0, 

1 0 2 Z^tV^ftl,/^ ^^-fZ't'f '<*m&(D&tp{Z 

(4, ^^^r'^. ^^-/w>yy^6 4, 6 6 *^tby^r 

. r^^co?^ix^pa±*t-o^lh# 1 0 4, 1 0 6 ASWJtbtb 
T*3 9, 0 4, 1 0 6CJ:*), yu~^r 

50 -<y/u7 6 ^BS3&^* s »sfe*tLfc*#iw % ^-r-/u*>y 
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^6 4, 6 6 <DflsEbtta* y - 7/^^gI5 0£gT 

fc* ±IB«»BS9 8oy=.T^</u^3$B5 0fc««BBH! 
# 1 0 0, 1 0 2 > (DPfldfi, H:^^^# 108 j&s»H- 
btiT^So lW#i0 8it (Bl±fHlbttfllfKMMid s 
frbns»fi\ ilffi6 0 1 -6 2i:o^rTyfoy^a 

[ooio] ±ey =r^^gt5 on y-^^ft 

^^7^^yy^7 2 dr^^l 0, l 2<75^-<-/u->!J 
3 4 tS:«IKi-5'JK5ill8 O^cpl-KJtfe 

^^flB^OTI5«iaK9 8^gl^6: tic 
45. V ^7^7'gi5 0 >^^-/u->y >^3 2, 

3 4t<om\zft s mmmm^i 1 oasrw^ fs%u 

H#l 1 0^/^/<^i-5/M^^ilS§^i§^(wH % * 
-f—/W/y 3 4*>5)!) ^T/^7'SI5 0^ 

^P£lhT5i5lh# 1 1 2^S3:(tbtLr^Oo Sfc* sfc-f 
-A->y 2, 3 4 ^7^? V-tf—s<8 4 t SrigiBt 

-rs^issgi i 4^ti:u, 1 6t>mft 

7'ii8 fcRtt <bn, io, 12 co^-r — y >- 

^3 2, 3 4 0ffiJE*5ffi(i6 0, 6 2<7}*>f— /Ui/y > 
^6 4, 6 6 0jJEi:*HT*» < 4<b4^J: 

ait io, i 2^*^-^i/yyy3 2, 3 4(D^E 

[ 0 0 1 1 ] mm^S 0<7X U^T^gf5 0^7' 

2 2^K»tt>ix, y ^7/<;uy^i5 0W*^-^>!) 
^^W^iSWwttftJE-fey-iM 2 4#Ktt<b;h/r^So 
*fc* *£3iSl9 8^^+tcK^^tt^Eir^iM 3 2 

7ttt/c^{^ f^/Eir>*^ 1 3 2(Dmt)it-^tmj^±^ 
1M 2 4^ffl*(t*4^*#<*<C5»fr^f4, 

[0012] Btris y ^r^</u^g 5 o *4. ms 

X b t-, ifS y ^7/<;U7' 15 0, ^c/E V -7^^ 1 
5 2, ^BE^y ir-^< 1 5 4^ocJ:t/iS±# 1 5 6, 15 
8 4-^tffc£>"C-*>5o *tJEy ^r^</u^l 5 0J4*£iiB§ 

8 o ^^^{cis:tt (b*u mJE y =.-tv<a^ 1 5 2 ttffiB 

3§8 2 £«EEffl y 1 5 4 £ frfffti-<5*KiiK 1 6 

OO^CRltPjilTl^o i|Ey^7/</U7'l 5 0^ 
/<>f^^^-r5^<-r^' ? ^iiSS^^ c t 3 iwl4, ±iit>co^lh# 1 
5 6^ — /Uv^y ^ft^h-?— ^ftt^-vx? i/V 

Rajt-rsfts^Ki+bn-c^^s. ffiy-7/^7'15 

1 5 8*s*EJBy IF— '<1 5 4 7&><b:/-**ft-£^**. 



(5) «fBH¥ 1 1 - 2 0 5 9 0 5 

Hi4Plihi-5f6)# KlRtt fciVC^*. 

'[0013] ifJEy =T/</u^ 1 5 0(1. ■r-C^^ 

#190t, WSSil 9 4 ££$trfcO-efc5 G 

>- 7^-0^*1 9 0(4, #^2 0 0, #!£2 0 2, # 
^ 2 O'O i-#»i:#it5*ttft»#2 0 4, 

2 0 0^#JM2 0 2JC*ffi-r5rtJ#t-*««iW**2 0 

y^2 0 6^^tft>^T"fc5 6 IW^gll 

;o 94(1 yuy-f K2 io, ^wyuMK2io^ 

^t^W^^W2 12, 8-8l»M#2 1 

4, w>-m&rtj&&2 1 6^^^tr^^T-^5o v^y 

*f K2 l OOWilfcoPifllBt^EdSHiSDStbSt, v^/ 

-y k 2 i o cnmm^mttifrtttti, mfrt>m&&ti,z> 9 ss 
*«u *o#<a*, jb-«b»**2 i 4, 

.^2 04, m-m&Mf&ft 2 1 6 t ®m^ft^»: 2 0 4 

6o V y^-T K2 l 0<nm%ktt\\m£ti.2>mE.$:^k£ 
Ittilis 2 0 4 & jR~ttBH?d£ft2 1 6 4: 

(4, y uy^ K2 l 0^#H»^SHlDS*t5«lE^>*#S 
«h ^tci^^D U *:h,<b EPflDi- 61E £ flM&2> t OHtttt 

^204 srw-»rs*^*# stttatJwsejE-rswfcds 

CDBB^CQ 5 2 0 4 &m-m&Mi&# 

2 1 6(cS3fi^iir5^f^c^^^C t"C*>!9 * £AT, 

maiSK)^(4. 7 7 P !)y^2 0 6(D# 
30 *^i:f4S*)-rfi3#^^"CfeSo 4*3. ^m^ft^^2 0 
4 WS-KK^fiK* 2 1 6lZ»iaji"SB^tt, 

2 2 o*s*ricStu, ^^(c^i-^s-^s§^^:^2 1 6 

04*««#»ft:2 0 4Jw*ff6j-rS»^f4, ^^M^2 
2 2sft«»J«S^-Cfe5, *«K#»ft2 0 4"i:JB-«K 
JK«ft:2 1 6 b*>ftttttM<OX{k\Zl&CX&&&»2 2 

0 t^m^2 2 2 t^WJO#|6]»(OBS[* 5 »tS*fe 

[0014] 2 0 4 tIlMM*2 1 

40 » 2 0 4 <b 2 1 6 t 

iil«#lt«too ^<^^^. yuy^K2io 

-£T£>*U4, tt«ffiift9»ff 2 0 4 %%ZM&Mtim 2 

1 6;frrtW+JM- 5«SBIb^^. 2 o 4 
4rJB-«B»J**2 l 6 to«i^rtJ«)«*tW4fit»cB8 
«ft< litf— «t 4 5, — 7 7 p yy^2 0 6i:J:6 

^m^#^^2 0 4feJBr«B*J*f*:2 1 6^P>«Wi" 
53SrK0-sWIM-ftftl&* (^^U >-^o#»^i) 14, » 

n&tt&# 20 4 t mrMvmi&w 2 1 e > 
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^^it^fti^ism 2 0 4 OJB" 

KK«J«»:2 1 6*|aj^^»tb*s, ±E*:/y >^2 0 
6W»*i:tOTft*td s *l< ftSw irirj: 

2 0 4lZftm-tZ>fr*2 0 0^#I2 0 2 
Cff Lf+»tSft*^A i: *:/y >^<Dtt* 

* t £ < 9 , 2 0 0 *s#Jffi 2 0 2^ 

[0 0 15] gEy-7^/U7'l 5 2^ov^Tt3W«-C 
fc5#, C*xbtii£y -T^/u^'l 5 0 £tfgj£y =T/< 
A-^ 1 5 2 t ^2 0 0 2 0 2 Ci8Hg£i»: 

^7/^7'l 5 2 t^ioH-S^^U ^2 2 4<a**Sj«E 

y -t^a^' i 5 o y^2 0 6 J:^i 

< ZtiX^Zo .m-Asis}) >^*EE#i«< 4oTt, 

fMb«#, ®e y i 5 2 SrerWEffl y 

[0 0 16] PfilCLtt, tgJEy ^7/<;uy 1 5 

*#^Rfl. #T-2 0 0»I2 0 2^e>KBBS^6tb 
5c #^2 0 0 ^#12 0 2 t<nm*bitW}m<Dffitlft 

m/±i;ii££T y - r^/^gf 5 o laot^^s 

l 5 o coy uy-f K2 i o ic^nanSttSKlE* 5 *: 

£<£*l5£, '>-r^y^l9 0t:^^T#i L 2 0 
0##tt2 0 2*>ibKMU*< /u->y ^ 

2 coy i/y-f KfwEP*D£;ft,5©J£#*# < £*x£<b, > 
-^-f^*! 9 oa*M#ft< *>f— yu*>y >^ 

5 0, MEE y ^T^/U^l 5 2cD£.y uy^K210 — 
.^^DUffit^DT^^— /u>-y ^*8Ej&si6fl4»£ixa 

^Tfef9, iisy -r^</uy i 5ocoyuy^K2i 

0, «Ey-7^/U^l 5 2^Vl/y>f K2 1 O^OPP 

[0017] SftlSfKiiK 8 2 O^^iwii^jE-fe >1r 2 2 
Gtf&ftbtlXl^Zo ^/Eir>-^2 2 6 lw«J: o Ttfcdie 

foZtz&b, iii!it5J:9!:, r c^^Eir ^if- 2 2 6 Hi: 

'bixSo ?<£i§S£8 2 Jltt, 7hD-^y;aU-f22 

8 3&s««esn, «snin#9 o, 9 2«cr^i^ 

ilf:^l:^^T7'U-^-<^;U 7 6 CD* h n — ^ 

if 0 IwfcS H £ #lE]iffi£iX£o 

[ 0 0 1 s ] &$ygft M^»ii4 6 I4 % ^yta- 



(6) #?m¥- 1 1 - 2 0 5 9 0 5 

A^ffiKfi* ±E«JE-fe >-ir l 
22, 124, 132, 2 2 6, ^l/-^^7 6^ 

tfc«iffi-r5tt*^>ry^2 so, 

K1 0, 1 2, 6 0, 6 2 0m^iIS^^tl^ f ^ttJi- 
5 KlftaSir Vih 2 5 2- 2 5 8 Sfttte, mib^e- ^ 2 8 

cn®&m&z&fc^z®fc&&&mm2 e o, ^m^M 

3 6 ^,5e«ttR«:*a-r63fE«ttRtfctBK« 2 6 2,3 

hiryf 2 6 6, «Gir>f"2 6-8«f^»«ES 
*X, ttS^lfflStwfi, WEr-^»l«SI«4 2*s««Six5 
70 tttli, fREHIP#Kt5 2^*nS4S-«BSBBH# 
oyuy-TK, !i-7^gl5 0^yi^y^ W 

[0019] m»^-^fsy#K«4 2 t s ra*j^, ^> 
Rtfttuas* 2 e ofl»*s»asix, tb*»^*4, 

2/) i£®4 0l»3&Sia*Lftu ,k KibElB«:^UT»l«StL-Ci> 

5c t^^gf 4oit mib^e-^ 2 scorns v^t 

2 8 0EMB»»tcS<5^T*aS 
a6 0 KejBh/^IH»Ki4 6ll — ^ftflWK 

50 14 2*^fl^Sixfc«*T k *SttSSIlH]feWtb h/u^ 
t^S^^T, y-7/</uygi5 0^«:B#t6o 
[0020] £1±<D£ 5 Jw«j«Sixfc»ia5fflWJft»«(i 

iX. f^»?g^^-<-^'>y 3 2, 3 4, 6 4, 6 6 
l:il^tl5o frWlO, 1 2, 6 0, 6 2 (^i, 7f> 

40 ixS»*«l*i, ftmWMh LT^Mfft6 0, 6 2CI1 
«EfB» h/^^^jn^feix, mto&k l,X<D'&mi o\ 

%m K/U^t5^ i^Eir ^2 2 6 fl iot^tiiitlfcl 
50 5lE««±PMi:flD/hSv^^R5eSix5^-Cfc!J, 



77 

fHtt h/u^tb, «n«-^M«P35B4 2 Sti 

2 4lc.toT*tliStb-&a**KBE»w»J6i-SiK 
EESiJUb h/u*#±8B@«ffiEffiy» h/u^twfi<5< J: gin 

[0 0 2 1] KMWw, ^:p]0^ft^/i)^b: 0 ^^il^ij 

•Mb H/u^365o(^sns 0 H5^i-J:3lw, til 
0, 1 2IZjD*.e>^-61«»J» b'i>*&'b$< S*L6fc 

**«**»±«B**JI*.Sr fci»s*v>fc* (MR 
PJ) , WHb*!6S/hS< Sixixtf, = — >^:7*— * 

tt. Sift 10, 1 2ldJfl;t5>*L5«ffifflfl 
[Bl^MB h/^ irO^oar LTOlMMb h/^Sr»«IB h 
A-^FXL, FXRiU 3— y = — 

10,1 2<7?»Jftffi<!:(7?fy3<Offlr«*^oil§«S:gEBtLr 
£ L (S§8tLr bti&MLf i:«^^-/uK-7Lt 
*>S) . NfcfrAOENtfcEIBDr / 2 LfcSteKtt, 

Mb =Lr -FyL+Lr • FyR — D r -FXL/2 + Dr 
• FXR/2 

^^octixii sis io, i 2izmz-btiz>wfim t 

/Utt'&M'JrZ'&htiX* ^Jibh^^FXL-a, FXR — 

-*-y V^*- *FyL' , FyR' *<D|**, * 

WIc£C5^-t« >- bMa (ti5^) (i, * 

Mb =Lr • FyL' +Lr * F yR 7 -Dr -FXL/2 + 
Dr • FXR// 2 

V£t£ti2>*:£ £ tteZo Z.(D£?\Z. SlilO, 12 

[ 0 0 2 2] *^S£?glBtw*5^Ttt. StPS^^tr^fliisj 
i>*£.C1t&r£tZ % mzm^fflto h/>*&Olz£tiZ><DT' 

1 2, 6 0, 6 2COlHj|Eai«^*<5U , »TJi3eSixfcX* 
5SSV, ^Gir>^ 2 6 8, 3 - h ir >+r 2 6 6 \Z 



(7) «fBB¥ 1 1 - 2 0 5 9 0 5 

12 

(Vyd=Gy -V*y) twfifo T«ti~-< 9 SDaSffVyda* 

**t> e>*u *(D«+-<?)aDaflpvyd«:8r^-rtttfi!i-t--« 

di^^ifii^a^ttsrim, *t"w<y ^ 
Wdsia:««»*r»^fc hlrz> z t #t : # s c 

[0 0 2 3] i4i:^t7D-ft-h{:^tJ:^:, 
70 ^ry^l (SI bWfa+Zo SIT. {&<n**ryZf\ZO 
^^Xi^m^kt^h) \z$6\,^Xs a — i^C hir>"tf-2 6 

6, ffiG±ls^2 6 8m<nthMi^frm&&$.ti, S 2 
* t°^/<y a-sv^BMsvo eJL±^ff*»*sipjg$ 

VtmX\ E£«Mhh/u**5 0fc£ixa o «»^-^w» 

fif^fc^L5 0 -Tttfet), ^-;^yy/32„ 34, 

^15 Of^^y uy K2 1 0— ^fnaomm^O lz£ti 
5 0 [H]^WJibftW*y»tt*Jh$^^tu5><75T-ife5o 
y/<ya-sv^RSttsvo X | M^u>4^l;:ii, 
6*SNOt45, a*«!l»h/^^ttO(wStt1", D±M 

30 [0 0 2 4 ] K±oj:5(^ S^^'JSb h^^OCtn 
f*. mJ^(7)ci: 5 iz, «m 0, 1 20n-ty y^ 7 ^- 

^SOffo!), ffiW#gl5 2^W^5:i: 
d5^#<<STS J fr«bn5Ci:*A#«w[5]i8L»€>o * 
[0025] SfelW»h/v^SrO*i:UTt>. ^trv«ffii 

«io, 6 0 ttemmi 2, 6 2 tnmiztsrtziEimm 

50 ^rO^U^u^T-?g)E^J«#^® 5 2 0M^|t7^I: 
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[0 0 2 6] <f*5, ±EJHt*IB^i3^-ctt, EI±Mlb 
tT*CM$iXt^5^¥7-2 3 2 6 2 9 70 

SttMlb bn^ OKEEfMlb h/^* tia^Mtb ><o 

>>-KMf , h Mr Ji, ^aveft, Mft 

*ffi]*FXf, FXrt =— ^7*— *FYf. FYr£ 
l:J:ot4D5^ MEIs]***, ~ ^b^-/ > hMf , 
Mr <DK\, ^CiS*rS)T-*>5 0 U:^oT, 
SdsmtJc/jiixfi (Mf =Mr ) , *Pn«rjE*JwJlEEIS 

t^T-# Z><DX~foZ> 0 

[0 0 2 7] Hits ^tf^«lRj35SRStt»£Jl±(w*>S^ 
<&!6»IItfRJ6«t-J: *>*#^*>g*MwS<5^T«ai-a 

. yt=V-sin (-6/N) • K2 / L 

hvt tt, ^^tlT-f77^Kh^fflLT, 5£ 
7 r = (V* 0) / { (1 -hKh * V 2 ) *N* L} 

[0 0 2 8] ±K*16»JBIw*3^-cm:, 

H«f6]^R^^^«^.^#^^, mr^6 0, 6 2 

SixMTr, 7/5^0«I^sSrlPTS«3- 
vti = y t / ( 1 +T r * s ) 



^¥1 1 - 2 0 5 9 0 5 

la-w-hy^lii (7* (vti-v) } *SKy7 
h/^a-DVi: £ix5<73T-fc5o K!)7 h/<y^.-D 
Vj&MREttDVo BJL±^>»*^*i, Ky7h7^hlfS] 

[0 0 2 9] ±IBItlt»««l*3^Tli, »m 

0, 1 2 lC@K)^-* 2 8*S*a»CK»te>tLTl^fcdS, 

ttttl 0, 1 2**KliD*fc;h,3ia£MKj h/^^*rBy« 
13 0CioPTIt ftfilO, 1 2, 6 0, 6 2C0(H] 

[0 0 3 0] Sfc, SEfHKSlSOt), ±IBj«fi*tt 
fw-rSCtt-C*S. 7'l/-^r^^7f 25 0 

tt^£-mfr< , KEE-fc^iM 2 2, 2 2 6^:J;o 

[ 0 0 3 1 ] *fc, ±IBj«6»lBtw*5^rtt. Mffin h 

^ ll!fe»yib1BWfW««c*3»tS0*»!ltb h^^, « 
/^i"Wgl4 6 ^<b«ft i E~^«l*nK«4 2-(l||®)^ 

2 8(D[Ei«jib h/u^ BWM^m-rmmtmm^ti 

[0032] **M3-^y^i»sin M7 r ys/ 
19, «-*ro*Pno*ia5ffl»9»ae*wiBffli-sr >^«rtg 
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[Ell] W^-»|ffc6$fflSiJlSt^I 

m2] ±.ttmffimmn&m\z&*ti&mmmw>mm<o 

[El 3 J ±!B«BE»y«iS6«l^*ix5 y =T^^»« //) "40 «*)2£giK« 
[EU] ±SBSPifflWJ»SS«lw^*^S3(«Wt& hA^ffl 4 6 MiMlb h^MWJSM 
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[El 5] JtE*W0?»|b«r«-rB-e*>5 B 
[El 6] iEMfflfMttJSBJ-^ftSa-^^^WWiw 

1 4 [u^ftyt5s« 

2 8 mSb^ — ^ 

3 o mfenmmw. 

3 6 
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